In vitro and in vivo gene transfer with poly(amino acid) vesicles.
Non-viral gene delivery systems utilise either amine lipids or polyamines and although non-viral gene delivery systems are said to have a superior safety profile to viruses, the polyamines such as poly(L-lysine) are toxic when used without derivatisation and usually require specific receptor mediated uptake and/or endosomolytic agents to be effective. However, the conversion of poly(L-lysine) and poly(L-ornithine) polyamino acids into amphiphilic vesicle forming polymers reduces the toxicity of the polyamino acids and enables the resulting polyamino acid vesicles to deliver genes both in vitro and in vivo in the absence of receptor specific ligands and endosomolytic agents. The incorporation of a distearoylphosphatidylethanolamine poly(ethylene glycol)-galactosamine conjugate (with the galactosamine unit at the distal end of the poly(ethylene glycol) moiety) into the polyamino acid formulations improved in vitro gene transfer in the case of the amphiphilic poly(L-ornithine) (POP) although no in vivo targeting was detected with the galactosamine formulations. We conclude that the conversion of poly(L-lysine) and poly(L-ornithine) into amphiphilic colloid forming molecules reduces their toxicity, thus allowing these systems to be used for gene transfer in vivo. It is possible that this approach may be extended to other polyamines.